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The article “Neuroprotective effect of mild hypothermia in patients undergo-
ing coronary artery surgery with cardiopulmonary bypass: Five-year fol-
low-up of a randomized trial,” published in this issue,1 is a follow-up to an
xcellent article written by the same authors in 2001,2 which demonstrated that mild
ypothermia applied to patients undergoing coronary artery bypass grafting
CABG) for the entire operative course has a significant protective effect against
arly neurocognitive deficits. Mild hypothermia was the subject of another article
rom this group as being associated with better short-term outcomes.3 These studies
nd others point out a very important adjunct in treating patients on cardiopulmo-
ary bypass with coronary disease.
The proposed mechanism of action is the reduction in the brain’s metabolic rate
nd concomitant decrease in brain blood flow. Less brain blood flow reduces the
otential embolic load. Hypothermia also reduces the volume of ischemic tissue
ndergoing necrosis or apoptosis.
In the present article, the authors sought to prove that the protective effect of
ypothermia lasted through the early postoperative phase out to 5 years. Unfortu-
ately, because of dropouts, the statistical power was weak: 109 of 131 patients
nitially studied had all four testing visits, further reducing the size of the random-
zed groups. The good news was that 48% of the total group had deficits at 1 week
ostoperatively but only 31 (28%) of the 109 had deficits at 5 years.
Regrettably, there was a trend but no significant difference at 5 years between the
ypothermic and normothermic groups. Because they could not prove that mild
ypothermia had a lasting effect, the authors have chosen to focus solely on the
mportance of the early postoperative decline in the entire group as a predictor of
ate decline. This phenomenon has also been the subject of a recent article from
uke that hypothesized that patients with early cognitive decline after surgery,
hich then disappeared within several months, were more likely to be cognitively
mpaired at 5 years.4 Cardiopulmonary bypass and surgery were implicated in both
arly and late dysfunction.
Like the group at Johns Hopkins, we believe that this is an improper interpre-
ation of the data.5 It is widely known that patients with several risk factors for
therosclerosis will do more poorly on early and late neurocognitive studies.6 In the
resent article, the group of patients with both early and late declines had poorer
aseline performance in neurocognitive studies, less education, and more evidence
f comorbid factors such as renal insufficiency. Given that one third to one half of
atients undergoing CABG have magnetic resonance imaging (MRI) evidence of a
erebral infarction before surgery,7 it is highly likely that those patients with higher
omorbidities had a greater atherosclerotic burden. Thus they were more likely to
ave events, occurring between 3 months and 5 years, that would be unrelated to
ardiopulmonary bypass or surgery.
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LA recent study performed at the University of California
t Los Angeles8 estimated the number of Americans who
ave new MRI-detectable infarcts each year based on age.
pproximately 3% to 5% of persons in their 70s will have
new infarct each year. In the patients undergoing CABG,
f they had no cardiac procedure, the estimated rate of
rst-time neurologic events would be 10% to 15%. After the
rst infarct, the probability of a second is much greater;
herefore, in the CABG population the event rate would be
uch higher.
Thus, it is not surprising that in this current article or in
he Duke study, patients with early deficits that disappear at
months are more likely to have a late deficit than those
atients who had no early decline. Furthermore, surgery or
ardiopulmonary bypass should not be implicated as a cause
f the 5-year decline in cognition any more than the pa-
ient’s disease. This point is strengthened by data from a
ecent study from the United Kingdom.9 Investigators used
RI to determine the incidence of new brain infarcts in a
roup of patients having CABG surgery. New brain infarcts
igure 1. Annual rate of persons with first silent stroke by age
per 100,000 persons). (From Leary MC, Saver JL. Annual inci-
ence of first silent stroke in the United States. Cerebrovasc Dis.
003;16:280-5. Published with the permission of S. Karger AG,
asel.)ere found in 31% of patients between 3 months and 1 year.
134 The Journal of Thoracic and Cardiovascular Surgery ● MaWhat then can be done to improve the outcome in this
atient group so prone to cerebral infarct (Figure 1)?
üllges and associates10 have recently reported follow-up
tudies on a group of CABG patients who had rigid control of
therosclerosis risk factors during the 5-year study period.
lthough substantially higher immediately postoperatively,
ognitive decline was present in only 13% of their group at
years, suggesting that long-term cognitive outcome can be
odified with appropriate medical management. These con-
lusions have important implications for postoperative pa-
ient management and should be verified in larger, better
ontrolled studies.
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